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(54) Lithographic printing plate and image forming method 

(57) In order to provide a computer-to-plate (CTP) 
plate in which an image can be inscribed by a laser 
beam having the maximum strength in a near infrared or 
infrared region, and heat processing is not necessary 
prior to developing a latent image, and which allows the 
use of a conventional printing apparatus as it is upon 
printing, (I) a lithographic printing plate is provided 
which has on a substrate, a photosensitive layer com- 
prising a photosensitive composition containing a 
crosslinking agent, a water dispersion of resin fine par- 
ticles having a functional group capable of performing 
cross-linking reactions with the crosslinking agent, and 
an infrared absorption agent; and (ll) an image forming 
method is provided which is characterized in that after 
an image has been formed on a photosensitive layer of 
the lithographic printing plate set forth in the above (I) by 
using a laser beam, the image is subjected to wet devel- 
opment. 
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Description 

BACKGROUND OF THE INVENTION 

5 1 . FIELD OF THE INVENTION 

[0001] The present invention relates to a lithographic printing plate uselul as a so-called computer-to-plate (CTP) 
plate that is applicable to direct plate making based on digital signals from a computer or the like, as a lithographic print- 
ing plate used in the field of offset printing, and more particularly to a lithographic printing plate having a photosensitive 
to layer wherein a latent image is obtained by irradiation of a high power laser having the maximum strength in a near 
infrared or infrared region, and the latent image is wet developed to thereby form an image. 

2. DESCRIPTION OF RELATED ART 

is [0002] With the development of the computer image processing technology, there has been recently developed a 
method for inscribing an image directly on a photosensitive layer by means of photoirradiation corresponding to digital 
signals. A computer-to-plate (CTP) system which utilizes the method for a lithographic printing plate and forms an 
image directly on the printing plate without outputting the image to a silver salt mask film has attracted much attention. 
[0003] The CTP system having the maximum strength in a near infrared or infrared region and using high power 

20 lasers has attracted attention because of the availability of compact and high power lasers, and because it provides a 
high resolution image with a short period of exposure and the printing plate used for the method may be handled in a 
lighted room. 

[0004] As a lithographic printing plate used for the CTP system that uses such a light source, there is disclosed a 
lithographic printing plate having a photosensitive layer containing a substance which generates acid due to heat (acid 

25 generating agent), an infrared absorption agent, a crosslinking agent which crosslinks due to heat, and a resin having 
a functional group capable of cross-linking reactions with the crosslinking agent, in Japanese Patent Unexamined Pub- 
lications No. 10-228109. The lithographic printing plate, however, has a problem in the preservation stability of the acid 
generating agent, and a practical problem in that it requires heat processing prior to development after the laser irradi- 
ation, in order to accomplish a cation polymerization reaction accompanying the acid generation, hence causing a prob- 

30 lem in the reproducibility of halftone dots. 

[0005] On the other hand, as a lithographic printing plate which does not require heat processing prior to develop- 
ment, after the laser irradiation, in Japanese Patent Unexamined Publications No. 9-171249, there is disclosed a litho- 
graphic printing plate in which hydrophobic thermoplastic polymer particles dispersed in a hydrophilic resin are formed 
on a hydrophilic substrate. With this lithographic printing plate, an image is formed by utilizing a difference in the solu- 

35 bility with respect to the developer between resin fine particles fusion-bonded due to heat and resin fine particles not 
fusion-bonded. However, this system has problems in that since hydrophobic fine particles that are insoluble in the 
developer has to be developed together with the hydrophilic resin, the sensitivity, preservation stability and printing 
resistance are low, and in order to actually utilize it as a printing plate, heat processing is essential after the develop- 
ment. Moreover, in Japanese Patent Unexamined Publication No. 9-171250, there is disclosed a lithographic printing 

40 plate in which a hydrophilic resin is crosslinked by means of heat in order to improve the printing resistance, however, 
since the resin fine particles are not involved in the crosslink, sufficient printing resistance cannot be exerted, and there 
is also a problem in the preservation stability. 

[0006] Furthermore, in Japanese Patent Unexamined Publications No. 9-127683, there is disclosed a lithographic 
printing plate in which a self water-dispersible thermoplastic resin particle layer which can be made lipophilic by means 
45 of heat is formed on the surface of a hydrophilic substrate. Since this lithographic printing plate does not contain an 
infrared absorption agent, the sensitivity is low, and in some cases, it is necessary to form a film for prevention of drying 
out that can be peeled off, such as PET or the like on the resin particle layer, in order to increase the preservation sta- 
bility. Moreover, when a polyvalent metal ion is used as a crosslinking agent in order to improve the printing resistance, 
there is a tendency that the development property decreases with the lapse of time. 

50 

BRIEF SUMMARY OF THE INVENTION 

[0007] For obviating the above -described problems, it is an object of the present invention to provide a computer- 
to-plate (CTP) plate in which an image can be inscribed by a laser beam having the maximum strength in a near infra- 
55 red or infrared region, and heat processing is not necessary prior to developing a latent image, and which allows the 
use of a conventional printing apparatus as it is upon printing. 

[0008] The present inventors made investigations with a view to attaining the above objectives. As a result, the 
present invention has been completed based on the finding of a novel process of obtaining a printing plate which uses. 
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as a mechanism for forming an inscribed image on a photosensitive layer with high density energy light, formation of a 
latent image comprising a portion where resin fine particles in the image portion are mutually melted and/or fused due 
to the heal generated by absorption of light energy and subjected to a polycondensation reaction or polyaddition reac- 
tion with the crosslinking agent by means of heat, and subsequent development of the latent image by dissolution and 
removal of a non -image portion by dipping the lithographic printing plate in a processing solvent, as opposed to a con- 
ventional mechanism utilizing only a chemical reaction such as polymerization reaction on a so-called PS plate or the 
like involving light energy and a monomer that uses a photoinHiator or an acid generating agent (negative type PS 
plate), or modification accompanying partial decomposition reaction of a polymer with light energy (positive type PS 
plate). 

[0009] That is to say. to attain the above described object, the present invention provides (I) a lithographic printing 
plate having on a substrate, a photosensitive layer comprising a photosensitive composition containing a crosslinking 
agent, a water dispersion of resin fine particles having a functional group capable of performing cross-linking reactions 
with the crosslinking agent, and an infrared absorption agent. 

[0010] Moreover, to attain the above described object, the present invention provides (II) an image forming method 
characterized in that after an image has been formed on a photosensitive layer of the lithographic printing plate set forth 
in the above (I) by using a laser beam, the image is subjected to wet development 

[001 1] With the lithographic printing plate of the present invention, a plate can be made up without preheating, after 
the laser inscription. Moreover, the resin fine particles are soluble in an alkaline developer, and are mutually capable of 
performing cross-linking reactions by means of heat. Hence, the results of sensitivity and preservation stability tests (at 
60°C, for 15 hours) are excellent, and show a printing resistance such that the plates can be used sufficiently even just 
after development. Moreover, it is possible to provide a practical printing plate having an excellent printing resistance 
by means of burning. 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] The crosslinking agent used in the present invention refers to a crosslinking agent that crosslinks particles 
with each other by means of heat. For example, there can be used one having a carbodiimide group as a functional 
group, one having an oxazoline group, one having an amino group or a methylol or alkoxymethyl group, or one generally 
and widely used as a crosslinking agent. The particles of the present invention are used as water dispersion bodies. 
Therefore, an aqueous-type crosslinking agent is preferably used. 

[001 3] As the crosslinking agent having an amino group, a methylol group or an alkoxymethyl group, it is preferable 
to use amino compounds or amino resins, for example, phenol derivatives, melamine derivatives, benzoguanamine 
derivatives or the like obtained by reacting formaldehyde and, according to need, alcohol with phenol, melamine, ben- 
zoguanamine or the like, respectively, in a known method. 

[0014] As the benzoguanamine derivatives, for example, amino compounds or amino resins derived from 2-. 3- or 
4-(4,6,diamino-1,3,5-triazine-2-yl) benzoic acid represented by the general formula [1]: 



are preferable. In addition, among compounds represented by the general formula [I], 2-(4 l 6,diamino-1.3,5-triazine«2« 




COOH 



[1] 
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2 b ^° i l aC fu d u e,0S .!? in JapaneSe Paten * ""examined Publication No. 9-143169 is preferably used because it can 
be obtained at high yield and high purity. oecause n can 

I0 °I!l A 1T 0 ( ?" 1p0UndS 01 amin ° r6Sins derived from 2 "( 4 .6.diamino-l .3.5-triazine-2-yl) benzoic acid can be ore- 
s SSSLT 3 9 2 -t 4 - 6 - diamin °-1-3.5-triazine-2-y0 benzoic acid singly, or a mixture with at leas, one kiSTufea 

r h LT^ 9U f nam,ne ° f ' he ,ike ' W " h an a,dehyde compound and 3,1 alc ° h °' compound. The methySon reaS 
IZ.Th ^f 108 ", 0 " (acetalization) reaction can be performed based on known methylo.atio7reaSn ™ 

SSI M C ,!! 0n i aCeta o a,i ° n) r6aC,i0n 0< melamine described in "Yuria^eramin Jushi" (Urea/MelanL Resin) (oTb 
tehed by Nikkan Kogyo Shimbunsha. 1969). "Koubunshi Jikkengaku Kouza 11 Jushukugou to Jt^™*™." (Pot 

» ^fToZrjilZT l 1 ," P °'r ndenSati ° n and P ° lyaddMi0n Reaction > W-*- ^ Kyoritsu Shuppan. 
JSJ?^S J'kkengaku 5 Jushukugou to Jufuka" (Polymer Experimental Science 5 - Polycondensation and 

BEE*™ 5 " " SJS S 7 hUPPan " 1980) ' " T ° ry0U ^ n ° Ka9akU " (Che ™ tr * ° f PaintVesTnCSshS 
?« h 5 2! . i J ' Purasuchlkku Za,r y° u Kou2a 3 Meramin Jushi" (Plastic Materials Seminar 3 - Melam ne Resin) 

222S ^K^ an T K °, 9y0 Shirnbunsha ' 19S1 ). and "Koubunshi Gousei Jikkennhou" (Polymer Synthes fe Exierimen 
tation) (published by Tokyo Kagaku Dojin, 1966). y"«'«>R> cxpenmen 

' 5 I°°mL „ A$ thS aWehyde ^P 0 "^ 5 ' for exam Ple. there can be mentioned formaldehyde, paraformaldehyde ace- 
toaldehyde paraldehyde, butylaldehyde. glyoxal. glyoxylic acid, and semialdehyde succinate. Among them formal- 
dehyde and paraformaldehyde are preferably used in view of reactivity. 

22 a JLTf C T 0 L COmP0 "^ " iS Pre,erab ' e t0 US6 an a,ipha,ic a,coh0 ' containi "3 «* ™re than 4 carbon 
cha ns . and for example, there can be mentioned methanol, ethanol. n-propyl alcohol, isopropyl alcohol n-butyl alcohol 

S5S * ^ ' ike ' Th6Se alCOh0 ' C ° mp0unds may be used si "9'y- or in combination thereof 

nrpn!L amin ° ^P 0 "^ 5 or ^ino resins derived from 2-(4.6.diamino-1.3.5-1riazine-2-yl) benzoic acid can be 

prepared by mix.ng 2-(4.6.d,am,no-1.3.5-triazine-2-yl) benzoic acid singly, or a mixture with at least one kind of urea 

T^ST^ or the ,ike ' wilh an a,dehyde compound and an a,coho1 compound ' and reac,in 9 * 

* SSL J.1 II! 6 Ph ° t ) ° SenSi,ive com P°si«on of the present invention, when the preservation stability is required, it is 
Zllnn c I, P ^ f'u" 6 composition has low reactivi * at a low temperature. Also, when the photosensitive 
Z , 33 3 ,h ° 9raph,C Printin9 P,a,e ' H is also rec > uired 1ha1 * ha * excell ^t ink acceptability. Therefore 

methvS i^Si? if' ^TT^ u amin ° r6SinS haV ' n9 an alkox y me «hy' g^up that has fewer amino groups or 
methylol groups, i.e., that is highly alkyletherifled (acetalized). 

° 225 • 11,9 I ate u? f ! ieSe crosslinkin 9 a 9 en,s to be used in total solids of the photosensitive material in the present 
•nven ion ,s preferably from 0.1 to 60% by weight, and more preferably, from 1 to 40% by weight If the Se of the 
crosslinking agent to be used is less than 1% by weight, the effects of crosslink cannot be obtained and Vtne ra e of 

SX^^XZS* 4 ° % ° y "** ^ Ph °— - °< ^ --on 

5 [0021] The water dispersion bodies of resin fine particles used in the present invention means fine particles com- 

a " aVe ? ge part : Cl6 diame,6r ° f fr ° m 0 005 10 1 " e,ers CM- ha ™9 a Lionel gS contain^ 
in the crosslinking agent and a functional group capable of performing crosslinking reactions. The functional groups 

conta.ned .n the fine part.cles include, for example, carboxyl group, hydroxyl group, glycidyl group, amino group and the 

' EXL .r^r" 106 ° f PrePa I in9 feSin ' ine PartideS ' <0r example ' ,here 030 be mentioned a method in which fine 
! l ^ ,n 3 Pr0C , e !f synthesi2in 9 the resin - or a method in which a synthesized or existing resin is finely 
SSJ?^? 6 !? T T h ° d ' nClUdeS an emU ' Si0n po| y me hzation method, a soap-free emulsion polymerization 
method and the like. The latter method includes a pulverization method which obtains fine particles by pulverizing mas 

^nn r^ a ^ emUlSi,iCa,i0n me,h0d WhiCh 6mU,Si,i9S 3 resin usi "9 an e ™ lsifi ^ or like methods wZL puTve - 
SELST 0 * S ' nCe ■ ■ 15 d - Ult 10 ° btain Uni<0rm PartiCl6S °' lesS than 1 rt is not suitab ' 3 use fo the 
tSSSSZSST o r r eSent inVen,i ° n - 00 ° ,her haPd ' With ,he emulSi0n pol ^zation method or the 
!ZS IT , . • , ! mUlS ' ,,er rema ' nS> and de P endin 9 "Pon the kinds and used amount of the emulsifier it 
affects the sensrtivity and ,nk acceptability. Hence, sufficient care should be taken in selecting the emulsifier. 

S wate n ^l°l re a Kr! ,ne ** by pr0Viding ,he resin witb a functional 9 r ^P which imparts 

m^hL S . T f 9 ,t ,y and d ' SperS,ng ,hS resin in, ° wa,er by a phase inversion emulsKication method This 

if 5 6 PrePara, ' 0n meth0d for ,he resin ,ine par1icles used in the prese "' Mention, because an 
«de dtl .rlh ' Va r 0US mC, ! 0nal 9r ° UPS Can b6 intr ° duCed int0 ,he resin prior ,0 water dispersion, and the par- 
S2£S!tl?i ? , PMS Ca " 66 6aSi,y Chan96d The f6sin ,ine par,ic,es used in ,h e Present invention are 
Z, vtin ! f 9f0UP CaPab ' e °' reaCti0g Wi,h 3 crosslinkin 9 agent, hence this method which can intro- 
meth^ < Z 9f0UPS ' S Generally, the resin fine particles obtained by the emulsification 

E%fi££Zr W T emU, ! ,,1Cati ° n mSth0d may h3Ve 3 " lm ,0rma,ion property wi,h the < esi " «"e particles 
only, and in the present invention, such resin fine particles are preferably used 

[0024] Below is a description of a method for obtaining resin fine particles having a functional group capable of per- 



4 



EP 1 038 667 A2 

forming cross-linking reactions with a crossiinking agent by the phase inversion emulsification method. The self water- 
dispersible resin used for the phase inversion emulsification method is a general term for resins that can be dispersed 
in water without using an emulsifier, and includes such resins that change to a slightly turbid and transparent state and 
ones that change to a whitened and suspended state, if the resin is dispersed singly in water, and generally refers to a 

5 resin that can be dispersed so as to have an average particle diameter of from 0.005 to 1 micrometer ftim) of the dis- 
persed particle. In order to impart water dispersibility to the resin, hydrophilic groups in an amount required for dispers- 
ing the resin in water have only to be introduced into the resin. The hydrophilic groups include anionic groups, cationic 
groups and nonionic groups. The kind of the hydrophilic groups is determined by the selection of the developer, and for 
example, when an alkaline developer is used, anionic resins are used, and when an acidic developer is used, cationic 

io resins are used. When water is used as the developer, any of anionic groups, cationic groups and nonionic groups may 
be used. As the developer, an alkaline developer is generally used, and in this case, the anionic resin may be used. 

10025] The self water-dispersible resin used for the phase inversion emulsification method is not particularly limited, 
so far as it is a resin having sell water dispersibility, and for example, polymerization-type resins such as acrylic resin or 
the like, and condensation-type resins such as polyester resin, urethane resin or the like can be used. 

15 [0026] When an anionic acrylic resin is used as the self water-dispersible resin, a poiymerizable monomer having 
acid groups is used for at least one kind of the poiymerizable compositions serving as a material, and after copolymer- 
izing the material with a poiymerizable monomer having other poiymerizable vinyl groups, according to need, by a 
known conventional method, a necessary amount of the copolymerized material may be neutralized with a base. When 
afunctional group capable of performing cross-linking reactions with a crossiinking agent is introduced into the resin at 

20 the time of polymerization, after copolymerizing in a similar manner, a composition containing a poiymerizable mono- 
mer having a functional group capable of performing cross-linking reactions with a crossiinking agent, a poiymerizable 
monomer having an acid group, and according to need, a poiymerizable monomer having other poiymerizable vinyl 
groups, a necessary amount of the copolymerized material may be neutralized with a base. It is a matter of course that 
when the functional group capable of performing cross-linking reactions with a crossiinking agent is the same, with the 

25 functional group in the poiymerizable monomer, a composition containing a poiymerizable monomer having an acid 
group, and according to need, a poiymerizable monomer having other poiymerizable vinyl groups may be used to pre- 
pare the resin in the similar manner as described above. 

[0027] The poiymerizable monomer having an acid group includes, for example, vinyl monomers having carboxyl 
groups such as (meth) acrylic acid, crotonic arid, itaconic acid, maleic acid (anhydride), fumaric acid, monobutyl itaco- 
30 nate and monobutyl maleate; vinyl monomers having carboxyl groups such as acid phosphoxyethyl methacrylate; vinyl 
monomers having sulfonic groups such as 2-chloro-acrylamide-2-methylpropane sulfonate; and vinyl monomers having 
sulfate groups such as 2-sulfoethyl (meth) acrylate. 

[0028] The poiymerizable monomer having a functional group capable of performing cross-linking reactions with a 
crossiinking agent has a different functional group capable of performing cross-linking reactions depending upon the 

35 crossiinking agent to be used. As the crossiinking agent, when amino compounds such as phenol derivatives, mela- 
mine derivatives and benzoguanamine derivatives are used, functional groups capable of performing cross-linking 
reactions include hydroxyl groups, amino groups, amide groups, carboxyl groups and glycidyl groups. Considering 
polymerization with a poiymerizable monomer having acid groups, usage of monomers containing glycidyl groups that 
react with acid groups or amino groups that forms salt with the acid groups may cause gelation. Therefore, it is prefer- 

40 able to use poiymerizable monomers having hydroxyl groups, amide groups and carboxyl groups as the poiymerizable 
monomer having a functional group capable of performing cross-linking reactions with a crossiinking agent. 
[0029] Poiymerizable monomers having hydroxyl groups include, for example, hydroxymethyl (meth) acrylate, 2- 
hydroxyethyl (meth) acrylate and 2- hydroxypropyl (meth) acrylate. Poiymerizable monomers having amide groups 
include, for example, (meth)acrylamide. Poiymerizable monomers having carboxyl groups include, for example, vinyl 

45 monomers having carboxyl groups described in the above poiymerizable monomers having acid groups. 

[0030] As the crossiinking agent, this is not limited to the amino compounds, and in that case, a poiymerizable mon- 
omer having a functional group that reacts with a crossiinking agent which does not cause a problem of gelation or the 
like at the time of polymerization can be optionally used. 

[0031 ] Poiymerizable monomers having other poiymerizable vinyl groups which can be used according to need, as 
so the monomer constituting the self water-dispersible resin include, for example, acrylic esters such as methyl (meth) acr- 
ylate, ethyl (meth) acrylate. isopropyl (meth) acrylate, n-propyl (meth) acrylate, n-butyl (meth) acrylate. i-butyl (meth) 
acrylate, t-butyl (meth) acrylate, 2-ethylhexyl (meth) acrylate, n-octyl (meth) acrylate, lauryl (meth) acrylate, stearyl 
(meth) acrylate, tridecyl (meth) acrylate, cyclohexyl (meth) acrylate, butoxymethyl (meth) acrylate, ethoxydiethylene 
glycol (meth) acrylate, tetrahydrofurfuryl (meth) acrylate, isobornyl (meth) acrylate, benzyl (meth) acrylate, hydroxyme- 
55 thyl (meth) acrylate. 2-hydroxyethyl (meth) acrylate and 2 -hydroxypropyl (meth) acrylate; styrene derivatives such as 
styrene, a-methylstyrene, o- methylstyrene, m-methylstyrene, p-methylstyrene, p-t-butylstyrene and p-hydroxystyrene; 
itaconic esters such as benzyl itaconate; maleic esters such as dimethyl maleate; fumaric esters such as dimethyl 
fumarate; vinyl esters such as vinyl acetate, vinyl benzoate, vinyl versate and vinyl propionate; poiymerizable nitrites 
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such as (meth)acrylonitrile; (meth)acrylamide; and ally! alcohol 

ketone and cyctohexanone; esters such as ethyl acetate and butyl acetate; alcohols such as methanol!™ and hta? 
propyl alcohol. These organic solvents may be used by mixing two kinds or more Among tZ th ^solvent ttef 111* 
phase mveraon emulation easy and re.ative.y has compatibility with water s Referable anj fte Sem havi^a 

£ £22? h ,S T t0 fem ° Ve ,hS ° r9aniC S0,ven, af,er ,he P hase in ^ion enSS^lSSSST 
Such solvents include acetone, methyl ethyl keton e and ethyl acetate preteraoiy used. 

Stor nJ^Xrtto^Z™* 8 tlme °' known radica. polarization 

resin can b. ettajned by noutnatang a necessare amount thereof with a base onspracse 

E sue raTDZal^nS? 6 S ? rVin9 fof- r erial ° f ,hS P ° lyeSter resin inc,udes ' for anhy- 
omm such as phthahc anhydr.de, maleic anhydride, glutaric anhydride, tetiahydrophthalic anhydride hexahvdrooh- 

X^SSEr**** 6 anhydr * e; and Wbasic or tetrabasic a ^ ides - 

JSL JJ 6n P0 J yeS ! er iS ° b,ained by means °' de Mration of dibasic acid and diol compound Irihydric or more 
polybasic acids such as tnmellitic acid and pyromellitic acid, or trihydric or more polyhydric alcoholSmooSs LT« 
glycerine, tnmethylolpropane and pentaerythrito, may be used together, in a m^SSS^^SS^ 

55 ike " COnVen,i0na ' eS,erifiCa,i ° n Ca,alySt aidC^ oxide 
«r vie iiKe is used, the intended reaction can be performed more smoothly. 

IT? k I? 8 ,U i nc,ional 9rouD ca P able of Performing cross-linking reactions with a crosslinking aoent is a carbon* 
cZZ ^ r U,ra "' Zing 8 neC6SSary am ° Urt ,here0f wi,h a base h -ing a cSytJro a ££t 

2SS is o^T^!^ iS "T? ,h6 Se " wa,er " dis P^ ib 'a resin, after a urethane resin having acid 
.no add orn, nL , V COndensa,lon reac,l0n of a '«>cyanate compound, a diol compound and a diol compound hav 
, ne ? 6SSary am ° Unt °' ,hiS 66 neUtraNzed wi,n a bas * ,0 'hereby obtain the self l^todbto 
oup Z o omo^r 9f ° UP ^ * P9rf0miin9 Cr0SS -' inkin9 reat1i0ns wi,h a cross.inking agTn aTC 

tiSoroun £ T 9 3 Ca *° Xy1 9r ° UP may "* US6d 35 ,he di01 com P° und havi "9 a * d When Z S 

tional group capable of performing cross-linking reactions with a crosslinking agent is a hydroxy? group after a amta 

sanon reacon has been performed under a condHion that the amount (mo.) of L hyd^l TO^. « i^SS 
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and the diol compound having acid groups exceeds the amount (mol) of the isocyanate ornun in »« h - 
a^y^™ 

isocyanate. 4.4^iphenylmethan^S2e 2 ^SSSS^T' ^^^cyan^. p - phenylenedi- 
3.W.^.4.4*phenyi e nedT s rS <*phenylmethanediisocyana,e. 
3.3-dichlol4.4-biphenyen e *s^ 

cyanates such as S-tetr^dronXatned taSSTSSST^ diisocyanates * diiso- 

w dodecamethylenediisocyanate TylSfeSZS 3 e " y en ^'! soc y anate . 1 .6-hexamethylenediisocyana,e. 

isophoronediisocyanate 4 4 dicvdonZ^X„,2" ' 3 - c y clohe)< y |ened "*>cyanate. 1 ,4-cyclohexylenediisocyanate 
trime«hylhexame. y hy.en^^ 

diisocyanate. "ydrogenated xylylened.isocyanate, and 3,3<limethyl-4.4-dicycloh e xylmethane- 

of the isocyanate S ro^ ^^7y^ "* in which lha 

taric anhydrite. male" aci iZ^aT^lt^^' ^ iSOph,ha,ric acid ' ,eie P ntha "' acid, gl* 

» ring-opening po.ymeriJon of yt*^ acid; polyester diois obtained by means of 

such as poly(hexamethylene carbonate I So" and dSSSSc U& ^ 35 a ° ini,ia,or; P 0| y ca *°na,e diols 

5, servin9 as a material - - —» - - 

Shat^lrXm^ ,UnC,i ° nali,y d69ree exce ^ s 2 may * a — - the 

35 functionality degree excels 2 "be us^og^r ' ™ am ° lJn ' °' p0lyisocyanata impound whose average 

Kac» S ^ 

« process, a solvent having higher vtC^ w^^ ? *' P " 

example, acetone, methyl ethyl ketone, ethyl acetate or the like be mentl0ned - ,0f 

Stain Z«££T Wit ?° Ut USin9 ^ bUt 10 « »• -Cion 

metallic catalyst. P * 0< " me ' 11 ,S pre,erable ,0 add a k "own conventional organic 

45 TL^^^^^^T' 6XamP,e ' C ° ba,t naph ' henate ' 2inc ^annous ch.o- 

^CiSttST ,richloride ' trimethyltin hydraxide - dimethy,,in 

25 no, ix^^^s^ rsrr r 9 re r ons with a crassiinwn9 a ^ * *■* 

so water-dispersible acrylic th! 1T„ ^ J- ' he Synthesis " in ,he same manner a * the anionic self 

iUe rJS £o g ouScSe i r oSSST rSib,ep ° lyeS,er resin ' and ^ ^ ^ water-disper 
optionally used 9 P P * °' Ped ° rm ' n9 cross - |inkin 9 tactions with a crosslinking agent may be 

fnSs dryin^S SlS^r! inVemi ° n " ^ ° n 3 SUbStrate - d d ' ied «" a **Q step, 
be not lowe? than 4n^ ^:r™"'° n ,' emperature °' ,he resi " ' ina P a ^cles of the present invention 

that the resin fine particles do not cause heat denaturation such as fusion or the like with 
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55 



self water-dispersibi.ity. If the acta £ lue for neS no S. J. t ^ *' reS ' n b6COmeS 0ne havin 9 tne 

s^ent, andif the acid value ^T^^^S 5 ZSSSSP * " *~ 

» aqueous ammoma. tr.ethylam.ne. tr.butylam.ne. tnethanolamine and dimethylethanolamine; and 

Sin^ 

At the time of phase inversion emulation SZSl!^ * 0< r6Sin <ine par,ic,es ' 

workability, it is preferred to use the sell W^kn«?w/T * ^ ^ 9enera " y increases - and in of the 
is become 5 to 60%. The organic slenfS r w by f""''" 9 " W ' ,h an or9anic s ° lven, 80 the solids 

However, it is T " diSS ° ,V6S ,he se " -«er-dispersible resin, 

perse the resin stably. When iTZ^c sT^l ^ ? X h ' 9h compatibilil y water, because it can dis- 
solvent having a higher vapor pressure ,h an , water ° " " ** H h prefe " ed ,0 use 

an organic 

Sype 2222 T:wZ*Z^£TA pe so,ven,s such as acetone and «■* ^ 

and isopropy. alcohol; est^e so"^ type Solven,s such a * ethano. 

TJjjj orgartic solvents may 2 ^ ^TiT-SEXS ST*" ^ " di ™ 

S watXe^ j " -ter, a method in which water is added gradual.y to 

? 5 sification is generally used but' d£^lX££% !) ' eSin Part '' C ' eS thr ° U9h phase inve ' si ™ emu)- 
in addition, water c^nCZ^^Z^^S^r: **??. ^ be added ,0 
water-dispersible resin or a resin oni.,t!™ hi °T 9 acid groups wh,ch ,s a precursor of the self 

may be added i Mhe ier c XCESl ^ ^ " 9 °' the Se ' f ^r-dispersib.e reS 

like. Generally, when fine particles of a smali dJmeTer 2 the olr n fl k 35 3 " emu,si, y in 9 ^sparser or the 

an emulsifying disperser having a high ^ZtoStSS^^l are pre P are * » ■» Purred to use 

£ ;of the order 0, mtarons is prepaid, it fpSiS T. S ^ ^ 

ing and distilling the organic sTeZ^e^Z l a Z£Tl T diSP6rSi ° n " y dac °^ss- 

[0063] Crosslinking resin fine par tide can h by ' emovin 9 ,he °'9anic solvent and water content, 

particles into the self ^KStanSS ££525 i ' S"™ 9 8 fUnC,l '° nal 9r ° UD ,or in,ernal cr0S8lin k of 

component, and can be U SESS^JS? * C ° mP ° Und S ^ n9 as a third 

tivity. improving pr.nt.ng res.stance and preservation stability, and for adjusting the sensi- 

^ example, a urethane resin terminated by 
such as ethy,en 9 edS in — ■ «° which a polyamine compound 

dimensionally crosslink the ^^XS^ST^r ^^ 0 ^^ 0r the like is added t0 <h ^ e . 
tional glycidyl compound such as NN N 5 tetldll XS!!^^*" " tofnafiv *- 3 mul,i,unc - 

epoxy resin, glycidyl methacry.ate ^T^Z^S^ t*T W reS ' a Ph6n °'- ,ype 
third component, and dispersed in water toae he Sh . ^ C aC ' d and alicyclic epox y is used a s the 

to three-dimensionatiy cross nk S Tplr cS to Sbl Si? rSSin ' a, * er WhiCh heat is added ,hereto 

ther preferable .0 remove the o^£^S£!S^S ? ? 9 reSi " PartideS ' ,hiS CaSe ' " is ,ur ' 
with each other. Alternatively, a ure.haT resin Z which »n!f " *?" Pr6Vem ,USi ° n ° f ,he resin fine particles 
self water^ispersible resin, and di per IT^X^SXSS,* T* - bef ° fehand '' S USed " 4,16 
a third component, after which a oolvamine Z! S 1 ! .! hydrophob,c Po'/'socyanate compound sen/ing as 
to thereby obtain the crosslink S^HSFiSJ? ^^ional.y crosslink the particles. 

of crosslinking in the particles exerS S cZ c n ? r °^' nk denS ' ty in resin is enhanced - Th e method 

be used. exempl.f.ed here covers only a part, and any known method of crosslinking in water may 

thisexceedJLm.LSJ.t 
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[0066] The infrared absorption agent used in the present invention stands tor a substance which absorbs linht in 

,ayer and 9enera,es heat and as such a subs,a - — ^SIJK— 

s S? 6 , 71 - if the Pi9menl WhiCh Can be used in ,he P fesent ™<**on, th ere can be used commercially available n ia 
l° S f P ' 9mentS d9SCfibed in ,he Color ,nde * Ma ™ al "Saishin Ganryou bSmTSfS^S^ 
£M by the Japan Pigment Technology Association. 1977). "Saishin Ganryou OuyTu ^SSS 
Apphed Technology) (CMC Publishing. 1986). "Insatsu Inki Gijutsu" (Printing Ink Technology) (£ pj£ Sg ?S 

^ K P ' 9men ' ' ndude b ' aCk Pi9ments ' ye,low ™™ nts - o-ange pigments. brown pigments eS pUS' 
wolet p,gments, blue p.gments, green pigments, tluorescen. pigments, and in addition oolvmer bound n£' 

Zl J? specrt r"^ h f re ean be used insoiub,e az ° pi » « >i *SSKS^JSff 

chelate azo pi gmen1s. phthalocyanine base pigments, anthraquinone base pigments perylene and o^ino^ hf« 1 

qumophthalone base p,gments. dye lake pigments, azine pigments, nitroso pigments nitro pigments naS o iom!n2" 

,s EST T 6n,S ' K° r9aniC Pi9mentS ' Ca *° n black ' e,c - Amo "9 these "ecifi^^ 
'5 larly preferred as a substance which absorbs near infrared to infrared region light to effidentlv a^era to h JfS^l 
econom.ca.ly competitive. Moreover, grafted carbon blacks having excellent disc rL 1? S fij^SSS! 

[0068] These pigments may be used without surface treatment or ,nay be subjected to a known surface treatment 

2£, e SSr*1 T f ,h6re ™ be US6d 3 me,hod includin 9 surface-coating a is n or S TneZ 

wh,ch attaches a surfactant, a method in which a reactive substance such as a silane coupling agent UH^em 

-q! k A 1 ° Se ' Shl,SU 10 Ouyou " ( Pr °P er «es of Metal Soaps and Their Application) fSaiwai 

i^t^s^z^r Techno,o9y) (cmc ~ ,s * : ~ 

5S -^xs^^^s? s sr- inven,ion is pre,erab,y in the ran9e of ,rom 001 ,o 

30 Si? 1 k AS ' he WhiCh Ca " b6 US8d in the present invention ' ^re can be used any known conventional dves and 
there can be mentioned, for example, those described in "Senryou Binran" (Dye ^TS^Z^S^^ 

f.iu he u m,S,ry Association - 197 °)- "Shikizai Kougaku Handobukku" (Coloring Mater al lEnaineeVin iSSSS 
(edrted by the Coloring Material Association. Asakura Sho.en. 1989). "Kougyouyou SMto no SSSXS^SS 
notogy and Market of Industrial Coloring Matter) (edited by CMC 1983, and T^-TSw^^SK 
* (Chemistry Manual - Applied Chemistry Version) (edited by Japan Chemistry Society. MaruTn ShoSn 1986) MoTe 

ESLEZ bamen,i0ned azo dyes ' M azo dyes. pyLolone azo dyes anTaqu none' dyes 

phthalocyanine dyes, carbomum dyes, quinoneimine dyes, methine dyes, cyanine dyes, indigo dyes quSne 2es 

a t°I y r S H t Xa M 6,16 dy6S ' ,hia2ine dVeS ' a2ine dyeS - and oxazine <*«■ A-ong these speZ exampJs one^ 25 
o Hght to intiSt fncTude t f * ^ Par,iCU ' ar ' y The dyeS which Senear i„S2 

rvTum ed h r bS, ! ,U,ed ary ' benZ0 fl"*^*" «■ in U.S. Pa en nT 3 S % 

ytaum salt descnbed m Japanese Patent Unexamined Publications No. 57-142645; pyrylium compound descr bX 

» uTpa»t;VnT^ S ! 7^ aten, ! JneXam,ned Pub ' iCa,i0nS Na 59 - 216146 ' Penamethinethio pyrylium saH desTbi n 

SSSfT d6SCrib6d " Japan6Se Pa,ent Unexamined Station. iSSSm 

ana s-19702, and infrared absorption dyes described in U.S. Patent No 4 756 993 

Sfic waveleSl'^rhfh^^ Tlf °' ^ * ° ne Wnd ' ° f 3 501,3516 or d ^ that can abso* 

IT^ r t . 9 9 P0Wef l,9ht Source des cribed below and convert this to heat can be selected and 

added to the photosensitive composition layer for use. seiectea. and 

[0072] When a pigment is used as the infrared absonDtion agent, the amount of pigment to be used is oreferabl^ in 

1 °T 10 7 ° % bV Wei9h1> 3nd moM Pre,erab,y in a ra "9 e <* 3 to 50% by we^ht wfth respecTtoSotS 
sol ds >n the photosensitive composition layer. If the added amount is less than 1% by weS even t K is ^ateorbS 
to thereby generate heat, sufficient heat quantity tor fusing and crosslinking the cJ^^pISL"522 
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obtained, and if the added amount is larger than 70% by weight, the heat quantity to be generated is too much, thereby 
causing a phenomena such as burning or rupture, and there is a tendency that it is difficult to form a fused latent image 
suitable for forming an image, which is not desirable. 

[0073] When a dye is used as the infrared absorption agent, the amount of dye to be used is preferably in a range 
5 of from 0. 1 to 30% by weight, and more preferably in a range of from 0.5 to 20% by weight, with respect to the total sol- 
ids in the photosensitive composition layer. If the added amount is less than 0. 1% by weight, even if light is absorbed to 
thereby generate heat, sufficient heat quantity for fusing the co-existing resin cannot be obtained, and if the added 
amount is larger than 30% by weight, the heat quantity to be generated reaches saturation, and there is a tendency that 
the effect of addition is not exerted, which is not desirable. 
10 [0074] The lithographic printing plate of the present invention can be produced by applying a coating solution of the 
photosensitive composition layer on a substrate, and then by drying the substrate. The coating solution of the photo- 
sensitive composition layer can be prepared by dispersing a pigment or a dye in a tine-particles dispersion and by mix- 
ing the dispersion with a crosslinking agent. The coating solution of the photosensitive composition layer can be also 
prepared by dispersing a pigment or a dye in water or a mixture solvent of water and an organic solvent, and then by 
is mixing it with a fine-particles dispersion and a crosslinking agent. Also, the coating solution of the photosensitive com- 
position layer can be prepared by dispersing a pigment or a dye in a self water-dispersible resin, and subjecting these 
to a phase inversion emulstfication to thereby make fine particles containing a pigment or a dye therein (fine particles 
encapsulating a dye or a pigment), and mixing the fine particles with a crosslinking agent. 

[0075] As a disperser used for dispersing a pigment or dye, any known conventional device may be used, and there 
20 can be mentioned, for example, an ultrasonic disperser, a sand mill, an attriter, a barrel mill, a super mill, a ball mill, an 
impeller, a disperser, a KD mill, a colloid mill, a dynatron, a three-roll mill, a pressure kneader and the like. In addition, 
at this time, an organic solvent may be used together, and in this case, an organic solvent having a low melting point 
which can be dissolved uniformly with water is particularly preferable. More specifically, there can be mentioned alco- 
hols such as methanol, ethanol, n-propyl alcohol, isopropyl alcohol, n-butanol, s-butanol and t-butanol; ketones such as 
25 acetone, methyl ethyl ketone and methyl isobutyl ketone; esters such as ethyl acetate and butyl acetate; and aromatic 
hydrocarbons such as toluene and xylene. 

[0076] Moreover, resins that are soluble in alkaline aqueous solution, such as a phenol novolak resin or a 
(meth)acrylic resin, acid-generating agents and solubility-adjusting agents may be added according to need. 
[0077] The coating solution of the photosensitive composition layer prepared in this manner may further contain 
30 various assistants for improving coatability. For example, in order to adjust the viscosity, there can be added various nat- 
ural water-soluble polymers or synthetic water-soluble polymers, water-soluble organic solvents such as methanol, eth- 
anol, isopropyl alcohol, acetone, methyl ethyl ketone, ethyl acetate, ethylene glycol, propylene glycol, etc., and various 
surfactants. 

[0078] The coating solution of the photosensitive composition is applied on a substrate by a known conventional 
35 method, preferably after the solids ratio in the coating solution has been adjusted to 1 to 50% by weight. As the coating 
method, there can be cited a rotary coating method by means of a spin coater or the like, a dip coating method, a roll 
coating method, a curtain coating method, a blade coating method, an air knife coating method, a spray coating 
method, a bar coater coating method, etc. 

[0079] The coating solution of the photosensitive composition layer coated on the substrate in the above described 
40 manner is dried at a normal temperature, to thereby form the photosensitive composition layer. In order to dry this in a 
short period of time, it is preferred to dry the coating solution at 30 to 150°C for 10 seconds to 10 minutes using a hot 
air drier, infrared drier, etc. 

[0080] The photosensitive layer of the lithographic printing plate of the present invention is stripped of its non-image 
portion by a wet method, after images are inscribed with a high power laser of the near infrared to infrared region. The 
45 developer used for the development treatment is an acid aqueous solution or an alkaline aqueous solution. Considering 
corrosion of the base materials, it is generally preferred to use an alkaline aqueous solution using an alkali agent. As 
the high power laser of the near infrared to infrared region, there can be mentioned various lasers having the maximum 
strength in the near infrared to infrared region of from 760 nm to 3000 nm, for example, a semiconductor laser, YAG 
laser, etc. 

so [0081] Below is a description of a case where the present invention is applied to a lithographic printing plate. 

[0082] When the present invention is applied to a lithographic printing plate, a photosensitive layer has only to be 
provided on a substrate having a hydrophilic surface. That is to say, by applying a coating solution of the photosensitive 
composition layer on a substrate having a hydrophilic surface and drying the coating solution, as described above, a 
lithographic printing plate can be prepared. 

55 [0083] As such a substrate, there can be mentioned, for example, plates of metal such as aluminum, zinc, copper, 
stainless steel, iron, etc.; films of plastics such as polyethylene terephthalate (PET), polycarbonate, polyvinyl acetal, 
polyethylene, etc.; a composite material such as paper or plastic film which has been solution coated with a synthetic 
resin or which has been coated with a synthetic resin solution and which is provided with a metal layer by vacuum dep- 
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osition, lamination or similar technology; and the like. Of these, particularly preferred are an aluminum substrate and a 
composite substrate covered with aluminum. 

[0084] The surface of the aluminum substrate is desirably surface-treated for the purpose of increasing water reten- 
tion and improving the adhesion with the photosensitive layer. As such a surface treatment method, for example, sur- 
5 face roughening methods include a brush polishing method, a ball polishing method, electrolytic etching, chemical 
etching, liquid honing, sand blasting and combinations of these. A surface roughening method including the use of elec- 
trolytic etching is particularly preferred. 

[0085] The electrolytic bath used upon electrolytic etching includes aqueous solutions containing an acid, an alkali 
or their salts or an aqueous solution containing an organic solvent. Of these, particularly preferred are those electrolytes 
to containing hydrochloric acid, nitric acid or their salts. Further, aluminum plates subjected to surface roughening treat- 
ment, H desired, may be subjected to desmutting treatment with an aqueous solution of acid or alkali. The aluminum 
plate thus obtained is desirably anodized and a method is desirable which uses 1or the treatment a bath containing sul- 
furic acid or phosphoric acid. 

[0086] Further, if desired, there can be carried out various treatments, for example, a silicate treatment (sodium sil- 
is icate. potassium silicate) as described in U. S. Patents Nos. 2,714,066 and 3,181,461, a potassium zirconium fluoride 
treatment as described in U S. Patent No. 2,946,638, a phosphomolybdate treatment as described in U. S. Patent No. 
3,201,247, alkyl titanate treatment as described in United Kingdom Patent No. 1,108,559, a polyacrylic acid treatment 
as described in German Patent No. 1,091,433, a polyvinylphosphonic acid treatment as described in German Patent 
No. 1,134,093 and United Kingdom Patent No. 1,230,447, a phosphonic acid treatment as described in Japanese Pat- 
20 ent Publication No. 44-6409, a phytic acid treatment as described in U. S. Patent No. 3,307,951 , a treatment with a salt 
of a hydrophilic organic high molecular compound and a divalent metal as described in Japanese Patent Unexamined 
Publication Nos. 58-16839, 58-18291, a hydrophilic treatment by underrating a water-soluble polymer having a sul- 
fonic acid group as described in Japanese Patent Unexamined Publication No. 59-101651 , a coloring treatment with an 
acid dye as described in Japanese Patent Unexamined Publication No. 60-64352, a silicate eiectrodeposition treatment 
25 as described in U. S. Patent No. 3,658,662, etc. 

[0087] It is also preferred that the substrates are subjected to sealing treatment for sealing pore cavities after sand 
blasting and anodizing. The sealing treatment can be carried out by dipping in a hot aqueous solution containing hot 
water and inorganic salt or organic salt and steam bath, etc.. 

[0088] Next, the method for preparing a printing plate using the lithographic printing plate of the present invention 
30 will be described. 

[0089] The lithographic printing plate of the present invention is a so-called computer-to-plate (CTP) plate, which 
allows direct image inscription onto the plate using a high power laser based on digital image information from a com- 
puter or the like. The high power laser which can form images on the lithographic printing plate of the present invention 
includes various semiconductor lasers, YAG laser, etc. In each case, such an optical source can be used by selecting 
35 a pigment which can absorb light with a specified wavelength of the optical source to be used and convert it to heat, 
from among the above-described pigments or dyes and adding the selected pigment or dye to the photosensitive com- 
position layer. 

[0090] The photosensitive composition layer in the lithographic printing plate of the present invention is stripped of 
its non-image portion by a wet method in the development treatment after images are inscribed with the high power 
40 laser. The developer used at this time is an alkaline aqueous solution containing an alkali agent, when the resin consti- 
tuting the resin fine particles having a functional group capable of performing cross-linking reactions with a crosslinking 
agent contained in the photosensitive composition layer has an anionic group, 

[0091] The alkali agent used in the developer for the lithographic printing plate of the present invention includes, tor 
example, an inorganic alkali compound such as sodium silicate, potassium silicate, sodium hydroxide, potassium 

45 hydroxide, lithium hydroxide, sodium secondary or tertiary phosphate, potassium or ammonium salt, sodium metasili- 
cate, sodium carbonate, ammonium, etc.; and an organic alkali compound such as monomethylamine, dimethylamine, 
trimethylamine. monoethylamine, diethylamine, triethylamine, monoisopropylamine, diisopropylamine, n-butylamine, di- 
n- butylamine, monoethanolamine, diethanolamtne. triethanolamine, ethyleneimine, ethylenediamine. etc.. 
[0092] The content of the alkali agent in the developer is preferably in a range of from 0.005 to 10% by weight, and 

so more preferably in a range of from 0.05 to 5% by weight. If the content of the alkali agent in the developer is less than 
0.005% by weight, development fails while a content above 10% by weight adversely affects the image forming layer, 
such as by corrosion upon development and is thus not desirable. 

[0093] The developer of the lithographic printing plate of the present invention may contain an organic solvent spe- 
cific examples of which include ethyl acetate, bulyl acetate, amyl acetate, benzyl acetate, ethylene glycol monobutyi 
55 acetate, butyl lactate, butyl levulinate, methyl ethyl ketone, ethyl butyl ketone, methyl isobutyl ketone, cyclohexanone, 
ethylene glycol monobutyi ether, ethylene glycol benzyl ether, ethylene glycol monophenyl ether, benzyl alcohol, methyl 
phenyl carbitol, n-amyi alcohol, methylamyl alcohol, xylene, methylene dichloride, ethylene dichloride, monochloroben- 
zene, etc.. 
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[0094J The amount of the organic solvent to be added at the time of adding the organic solvent to the developer is 
preferably not higher than 20% by weight, and more preferably, not higher than 10% by weight. 
[0095] Furthermore, according to need, the developer may contain water-soluble sulfite such as lithium sulfite, 
sodium sulfite* potassium sulfite, magnesium sulfite, etc.; hydroxy aromatic compounds such as alkali-soluble pyra- 
5 zolone compound, alkali-soluble thiol compound and methyl resorcin.; water softeners such as polyphosphate and 
amino polycarboxytic acid; various surfactants such as anionic surfactant, nonionic surfactant, cationic surfactant, 
ampholytic surfactant and fluorochemical surfactant, including sodium isopropylnaphthalenesulphonate, sodium n- 
butylnaphthalenesulphonate, sodium N-methyl-N-pentadecylaminoacetate, and sodium laurylsulfate; and various 
defoaming agents. 

10 (0096] As for the developer used for the image forming method of the present invention, one having the above 
described composition is used, and practically, commercially available developers for negative-type PS plates or posi- 
tive-lype PS plates can be used. The commercially available concentrated type developers for negatives or positives 
can be used as the developer for the lithographic printing plate of the present invention after 1 to 1000 fold dilution. 
[0097] The lithographic printing plate of the present invention is dipped in the developer, and washed with water, 

15 after an image has been formed thereon by using a laser beam. The temperature of the developer is preferably from 1 5 
to 40°C, and the dipping time is preferably from 1 second to 2 minutes. The surface may be rubbed off during develop- 
ment, according to need. 

[0098] The lithographic printing plate of the present invention after the development, is subjected to washing with 
water and/or treatment with an aqueous desensitizer. As the aqueous desensitizer, there can be cited water-soluble 
20 natural polymers such as gum Arabic, dextrin, and carboxymethylcellulose; water-soluble synthetic polymers such as 
polyvinyl alcohol, polyvinylpyrrolidone, and polyacrylic acid. If desired, acids, surfactants, etc. may be added to the 
aqueous desensitizers. After being subjected to the treatment by means of the desensitizer, the lithographic printing 
plate is dried and used for printing as a printing plate. 

[0099] The above printing plate may be subjected to a burning treatment to prepare the printing plate for the pur- 
25 pose of increasing the printing resistance of the obtained printing plate. The burning treatment is performed according 
to the following steps. (1) First, the printing plate obtained by the treatment process described above is washed with 
water, and squeegeed after the rinse solution and rubber solution have been removed. (2) Then, a surface smoothing 
solution is uniformly spread over the plate, and dried. (3) The plate is then burned in an oven at a temperature of from 
180 to 300 9 C for 1 to 30 minutes. (4) After the plate is cooled, the surface smoothing solution is removed by washing 
30 with water, and gummed and dried, to thereby prepare a printing plate. 

[0100] The surface smoothing solution is solely used as an aqueous solution for processing prior to the burning 
processing, so that greasing is not caused after the burning processing. Various acids, alkali or salts are added thereto 
in order to maintain as the main component, a surfactant, particularly preferably being an anionic surfactant and/or a 
fluorochemical surfactant, in the range of from 0.005 to 30% by weight and with a pH in the range of from 2 to 11, and 
35 preferably 3 to 10. 

[0101] The anionic surfactant used in the surface smoothing solution includes, for example, surfactants having a 
sulfonic group such as alkylbenzene sulfonate, aikyldiphenyl ether disulfonate, alkylnaphthalene sulfonate, aldehyde 
condensate of alkylnaphthalene sulfonate, a-olefin sulfonate and alkyl sulfonate; and sulfate based surfactant such as 
lauryl sulfate, polyoxyethylene alkylether sulfate and polyoxy ethylene alkylphenylether sulfate. 

40 [0102] The fluorochemical surfactant used in the surface smoothing solution includes, for example, anionic fluoro- 
chemical surfactant such as carboxylate having a petfluoroalkyl group, sulfonate having a perfluoroalkyl group, sulfate 
having a perfluoroalkyl group and phosphate having a perfluoroalkyl group; cationic fluorochemical surfactant such as 
amine salt having a perfluoroalkyl group and quarternary ammonium salt having a perfluoroalkyl group; ampholytic 
fluorochemical surfactant such as perfluoroalkylcarboxy betaine, and aminocarboxylate having a perfluoroalkyl group; 

45 and nonionic fluorochemical surfactant such as oligomer having a perfluoroalkyl group, polymer having a perfluoroalkyl 
group, and sulfonamide polyethylene glycol adduct having a perfluoroalkyl group. 

[0103] The acid used in the surface smoothing solution includes, for example, mineral acids such as nitric acid, sul- 
furic acid and phosphoric acid, citric acid, succinic acid, oxalic acid, tartaric acid, acetic acid, malic acid, phytic acid, 
organic phosphonic acid, p-toluene sulfonate, and xylene sulfonate. Moreover, lithium salt, sodium salt, potassium salt 
so and ammonium salt of these acids, or hydroxides, carbonates and hydrogen carbonates of alkali metals can be also 
used for the surface smoothing solution. 

[01 04] Furthermore, the surface smoothing solution may contain a high molecular compound having a film forming 
ability, which is a natural product, denaturation of a natural product or a synthetic high molecular polymer, in an amount 
of 0.0001 to 3% by weight. Moreover, preservatives, an antifoaming agent, a coloring agent or the like may be added to 
55 the surface smoothing solution. 

[0105] A preferred method for preparing a good printing plate using \he lithographic printing plate of the present 
invention is to first attach the lithographic printing plate of the present invention to an image exposure machine using a 
high power laser such as YAG laser, infrared semiconductor laser, etc.. as an optical source and directly inscribe 
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images based on digital information from a computer on the lithographic printing plate of the present invention. After this 
a developing processing with a developer is performed to remove a non-image portion. Thereafter, the lithographic 
printing plate is subjected to washing with water and/or treatment with an aqueous desensitizer, and then dried to 
thereby obtain a printing plate. The series of development processing steps may be performed step by step, but practi- 

5 cally, it is easier and more preferable to use an automatic developing machine that can perform these steps continu- 
ously. On this occasion, the lithographic printing plate of the present invention has the feature that it does not require 
any special safety light for handling it before or after exposure but can be operated under normal room light. Moreover, 
with a conventional lithographic printing plate, after an image has been inscribed, heating processing is performed prior 
to development to thereby form a latent image. However, the lithographic printing plate of the present invention also has 

to a feature in that heating processing is not required after inscribing the image. The photosensitive composition ol the 
present invention can be used for various applications in addition to the printing plate. 

Examples 

is [0106] The present invention will be described in more detail by way of examples. However, the present invention 
is not construed as being limited thereto. 

[0107] In the following examples, the dry solids ratio was expressed by measuring a weight ratio of a sample of 1g 
before and after the sample was dried at 130*C for 1 hour. The number average molecular weight was measured by gel 
permeation chromatography (hereinafter referred to as "GPC"), and expressed in molecular weight terms of polysty- 
20 rene. The acid value was determined by weighing a predetermined amount of a sample solution and titrating with a 
methanol solution of potassium hydroxide at a known concentration. Moreover, the particle diameter of the resin fine 
particles was measured by a laser Doppler type particle size analyzer MICROTRAC UPA-150. 

(Synthesis Example 1 ) (Synthesis example of an acrylic resin) 

25 

[0108] In a 1 L four-necked flask equipped with a stirrer, a condenser, a dry nitrogen introduction pipe with a ther- 
mometer, and a dripping apparatus was charged 400g of methyl ethyl ketone and the temperature was elevated to 
80°C. A well mixed solution of 80g of styrene, 253.44g of methyl methacrylate, 51.32g of acrylic acid, 15.24g of butyl 
methacrylate, and 8g of PERBUTYL-0 (trade name for a polymerization initiator manufactured by Nippon Oil & Fats 
30 Co., Ltd.) was then dripped into this over 2 hours. After dripping, stirring was continued for another 1 5 hours, to thereby 
obtain an acrylic resin having a dry solids ratio of 49.5%, an acid value of 50.1 , and a number average molecular weight 
of 18,000. Hereinafter, this acrylic resin is referred to as "acrylic resin (1)". 

(Synthesis Example 2) (Synthesis example of an acrylic resin) 

35 

[0109] In a 1 L four-necked flask equipped with a stirrer, a condenser, a dry nitrogen introduction pipe with a ther- 
mometer, and a dripping apparatus was charged 400g of methyl ethyl ketone and the temperature was elevated to 
80°C. A well mixed solution of 80g of styrene, 205.92g of methyl methacrylate, 41.04g of acrylic acid, 45.04g of butyl 
acrylate, 28g of 2-hydroxyethyl methacrylate and 8g of PERBUTYL-0 (trade name for a polymerization initiator manu- 
40 factured by Nippon Oil & Fats Co., Ltd.) was then dripped into this over 2 hours. After dripping, stirring was continued 
for another 15 hours, to thereby obtain an acrylic resin having a dry solids ratio of 49.8%, an acid value of 40.2, and a 
number avenge molecular weight of 21,000. Hereinafter, this acrylic resin is referred to as "acrylic resin (2)". 

( Synthesis Example 3 > (Synthesis example of acrylic resin fine particles) 

45 

[01 1 0] 1 0Og of a solution of the above-described acrylic resin ( 1 ) was neutralized with 26. 7g of aqueous solution of 
1.0M sodium hydroxide, and water was dripped. The resin solution increased its viscosity slowly and when about 150g 
of water was dripped, the viscosity decreased abruptly, which indicated that the phase inversion was completed. After 
further addition of 150g of water, the resulting dispersion was heated to 30°C and the organic solvent and excess water 
so were removed under reduced pressure to obtain a concentrate. Water was added to the concentrated resin solution to 
thereby adjust the dry solids ratio to 30%. Hereinafter, this is designated as water dispersion of acrylic resin fine parti- 
cles (A). The average particle diameter thereof was 0.2 urn. 

( Synthesis Example 4) (Synthesis example of acrylic resin fine particles) 

55 

[0111] 1 0Og of a solution of the above-described acrylic resin (2) was neutralized with 26. 7g of aqueous solution of 
1.QM sodium hydroxide, and water was dripped. The resin solution increased its viscosity slowly and when about 150g 
ol water was dripped, the viscosity decreased abruptly, which indicated that the phase inversion was completed. After 
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further addition of 150g of water, the resulting dispersion was heated to 30°C and the organic solvent and excess water 
were removed under reduced pressure to obtain a concentrate. Water was added to the concentrated resin solution to 
thereby adjust the dry solids ratio to 30%. Hereinafter, this is designated as water dispersion of acrylic resin fine parti- 
cles (B). The average particle diameter thereof was 0.07 jim. 

5 

(Synthesis Example 5) (Synthesis example of acrylic resin fine particles) 

[0112] To a solution obtained by mixing well 100g of a solution of the above-described acrylic resin {1),<0.89g of 
"TETRAD-X" (trade name for a polyglycidyl compound manufactured by Mitsubishi Gas Chemical Co. Inc.) and 26. 7g 

10 of aqueous solution of 1.0M sodium hydroxide, water was dripped slowly. The resin solution increased its viscosity 
slowly and when about 150g of water was dripped, the viscosity decreased abruptly, which indicated tat the phase 
inversion was completed. After further addition of 150g of water, the resulting dispersion was heated to 30°C and the 
organic solvent and excess water were removed under reduced pressure, and the dispersion was heated again to 80°C 
and stirring was continued for 4 hours. Water was added thereto to thereby adjust the dry solids ratio to 30% to thereby 

15 obtain an aqueous dispersion of acrylic crosslinking resin fine particles (C) having an average particle diameter of 0.25 
^m. 

( Synthesis Example 6 ) (Synthesis example of polyester resin fine particles) 

20 [01 13] In a 2L four-necked flask equipped with a stirrer, a rectifying tube, a dry nitrogen introduction pipe and a ther- 
mometer were charged 397. 6g of terephthalic acid, 397.6g of isophthalic acid, 144.9g of ethylene glycol and 243.6g of 
neopentyl glycol, and the temperature was elevated to 160°C. 0.5g of dibutyltin oxide was added thereto, and the mix- 
ture was subjected to a dehydration reaction, while elevating the temperature to 260°C over 6 hours. Thereafter, the 
rectifying tube was changed to a decanter and 30g of xylene was added thereto. While water was removed by azeo- 

25 tropic distillation, stirring was continued for another 4 hours. After subjecting to radiational cooling, the content was 
diluted with 500g of methyl ethyl ketone to thereby obtain a polyester resin having an acid value of 19.3, and a dry solids 
ratio of 65.5%. 

[0114} To lOOg of the above described polyester solution was added 30g of methyl ethyl ketone, and after the mix- 
ture was neutralized with 2.36g of triethyiamine, and while stirring, water was dripped. The resin solution increased its 
30 viscosity gradually, and when about 150g of water was dripped, the viscosity decreased abruptly, which indicated that 
the phase inversion was completed. After further addition of 150g of water, the resulting dispersion was heated to 30°C 
and the organic solvent and excess water were removed under reduced pressure to obtain an aqueous dispersion of 
polyester resin fine particles (D) having a dry solids ratio of 30% and an average particle diameter of 0.30 urn. 

35 ( Synthesis Example 7 ) (Synthesis example of urethane crosslinking resin fine particles) 

[0115] In a 1L four-necked flask equipped with a stirrer, a condenser, a dry nitrogen introduction pipe and a ther- 
mometer were charged 533g of "BURNOCK DN-980" (trade name for polyisocyanate manufactured by Dainippon Ink 
and Chemicals, Inc.), 33. 5g of 2,2-bis(hydroxymethyl)propionic acid, 0.05g of dibutyltin dilaurate, and 300g of ethyl ace- 
40 tate and stirred at 80°C for 3 hours to obtain a solution of a polyurethane prepolymer having a dry solids ratio of 50.0%, 
and an NCO content of 6.80%. 

[0116] To 100g of the above-described polyurethane prepolymer solution was added 30g of methyl ethyl ketone, 
the mixture was neutralized with 3.50g of triethyiamine, and while stirring, water was dripped. The prepolymer solution 
increased its viscosity slowly and when about 150g of water was dripped, the viscosity decreased abruptly, which indi- 

45 cated that the phase reversal was completed. After further addition of T50g of water, an aqueous solution of 2.51g of 
diethylenetriamine in 50g of water was slowly added while stirring. Then, the resulting dispersion was heated to 30°C 
and the organic solvent and excess water were removed under reduced pressure to obtain an aqueous dispersion of 
polyurethane fine particles having a dry solids ratio of 33.5% and an average particle diameter of 0.078 urn. This aque- 
ous solution was diluted with water so as to have a dry solids ratio of 30%. Hereinafter, this solution is designated as 

so an aqueous dispersion of urethane resin fine particles (E). 

( Synthesis Example 8) (Synthesis example of alkali-soluble crosslinking agent) 

[01 17] In a SOOrnL four-necked flask equipped with a stirrer, a thermometer, a reflux condenser pipe and a dry nitro- 
55 gen introduction pipe were charged 71 .2g of 2-(4,6«diamino-1 ,3,5-triazine-2-yl) benzoic acid. 1 54 .3g of 37% formalde- 
hyde aqueous solution and 133.2g of n-butanol, and the mixture was heated at 80°C for 30 minutes. Then, the reflux 
condenser pipe was changed to a decanter, and water was removed over 4 hours, while water and n-butanol were sub- 
jected to azeotropic distillation under reduced pressure. Then, 100g of methylisobutyl ketone (hereinafter, abbreviated 
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to MIBK) was added thereto, and the solvent was removed under reduced pressure to obtain an alkali -soluble crosslink- 
ing agent. This crosslinking agent was diluted with methyl ethyl ketone (hereinafter, abbreviated to MEK), to thereby 
obtain a solution of alkali-soluble crosslinking agent having a dry solids ratio of 40%. Hereinafter, this crosslinking agent 
is designated as alkali-soluble crosslinking agent (a). 

5 

(Synthesis Example 9) (Synthesis example of alkali-soluble crosslinking agent) 

[0118] In a SOOmL four-necked flask equipped with a stirrer, a thermometer, a reflux condenser pipe and a dry nitro- 
gen introduction pipe were charged 23.8g of 2-(4,6-diamino-l,3,5-triazine-2-yr) benzoic acid, 18.7g of benzoguan- 

10 amine, 68.6g of 37% formaldehyde aqueous solution and 88.8g of n-butanol, and the mixture was heated at 80°C for 
30 minutes. Then, the reflux condenser pipe was changed to a decanter, and water was removed over 4 hours, while 
water and n-butanol were subjected to azeotropic distillation under reduced pressure. Then, 50g of MIBK was added 
thereto, and the solvent was removed under reduced pressure to obtain an alkali-soluble crosslinking agent. This 
crosslinking agent was diluted with MEK, to thereby obtain a solution of alkali -soluble crosslinking agent having a dry 

15 solids ratio of 40%. Hereinafter, this crosslinking agent is designated as alkali-soluble crosslinking agent (b). 

( Synthesis Example 10 ) (Synthesis example of alkali-soluble crosslinking agent) 

10119] In a 500mL four-necked flask equipped with a stirrer, a thermometer, a reflux condenser pipe and a dry nitro- 
20 gen introduction pipe were charged 7.1g of 2-(4,6-diamino-1,3,5-triazine-2-yl) benzoic acid, 31 .8g of benzoguanamine, 
68.6g of 37% formaldehyde aqueous solution and 88.8g of n-butanol. and the mixture was heated at 80°C for 30 min- 
utes. Then, the reflux condenser pipe was changed to a decanter, and water was removed over 4 hours, while water 
and n-butanol were subjected to azeotropic distillation under reduced pressure. Then, 50g of MIBK was added thereto, 
and the solvent was removed under reduced pressure to obtain an alkali-soluble crosslinking agent. This crosslinking 
25 agent was diluted with MEK, to thereby obtain a solution of alkali-soluble crosslinking agent having a dry solids ratio of 
40%. Hereinafter, this crosslinking agent is designated as alkali-soluble crosslinking agent (c). 

(Synthesis Example 11 ) (Synthesis example of alkali-soluble crosslinking agent) 

30 [0120] In a SOOmL four-necked flask equipped with a stirrer, a thermometer, a reflux condenser pipe and a dry nitro- 
gen introduction pipe were charged 37.4g of benzoguanamine, 2.8g of glyoxylic acid monohydrate and 88.8g of n-buta- 
nol, and the mixture was heated at 80°C for 30 minutes. Then, the reflux condenser pipe was changed to a decanter, 
and water was removed over 4 hours, while water and n-butanol were subjected to azeotropic distillation under reduced 
pressure. Then, 50g of MIBK was added thereto, and the solvent was removed under reduced pressure to obtain an 

35 alkali-soluble crosslinking agent. This crosslinking agent was diluted with MEK, to thereby obtain a solution o1 alkali-sol- 
uble crosslinking agent having a dry solids ratio of 40%. Hereinafter, this crosslinking agent is designated as alkali-sol- 
uble crosslinking agent (d). 

(Synthesis Example 12) (Synthesis example of alkali-soluble crosslinking agent) 

AO 

[0121] In a 500ml_ four-necked flask equipped with a stirrer, a thermometer, a reflux condenser pipe and a dry nitro- 
gen introduction pipe were charged 25.2g of melamine, 3.0g of glyoxylic acid monohydrate and 1 18.4g of n-butanol, 
and the mixture was heated at 80°C for 30 minutes. Then, 100.3g ol 37% formaldehyde aqueous solution was added 
thereto and heated for 30 minutes. Thereafter, the reflux condenser pipe was changed to a decanter, and water was 
45 removed over 4 hours, while water and n-butanol were subjected to azeotropic distillation under reduced pressure. 
Then, 50g of MIBK was added thereto, and the solvent was removed under reduced pressure to obtain an alkali-soluble 
crosslinking agent. This crosslinking agent was diluted with MEK, to thereby obtain a solution of alkali-soluble crosslink- 
ing agent having a dry solids ratio of 40%. Hereinafter, this crosslinking agent is designated as alkali-soluble crosslink- 
ing agent (e). 

so 

< Synthesis Example 1 3 ) (Synthesis example of polymethyl methacrylate fine particles) 

[0122] In a SOOmL four-necked flask equipped with a stirrer, a thermometer, a reflux condenser pipe and a dry nitro- 
gen introduction pipe were charged 200g of water, 0.2g of NewcoI-560SF (trade name for emulsifier manufactured by 
55 Nippon Nyukazai Co.. Ltd.), and 0.2g of methyl methacrylate, and the mixture was stirred at 80°C for 30 minutes. Then, 
a mixture of lOOg of methyl methacrylate and 0.8g of Newcol-560SF was dripped over 2 hours. Thereafter the mixture 
was stirred at 80°C for 6 hours. Tnis mixture was diluted with water, to thereby obtain an aqueous dispersion of polyme- 
thyl methacrylate fine particles (F) having an average particle diameter of 0.1 urn and a dry solids ratio of 20%. 
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( Example 1 > 

[0123] 40g of the aqueous dispersion of acrylic resin fine particles (C) obtained in the Synthesis Example 5, 3g of 
"Carbon Black MA-100" (carbon black manufactured by Mitsubishi Chemical Corp.). 37g of water and 20g of isopropyl 

5 alcohol were mixed well. 180g of 1mm glass beads was added thereto and dispersed therein by a paint conditioner for 
1 hour. Then, the glass beads were filtered and removed, to thereby obtain a solution of acrylic resin fine particles con- 
taining carbon black dispersed therein. 20g of this solution, 0.75g of "NIKALAC NW-30" (trade name for methylated 
melamine manufactured by Sanwa Chemical Co.. Ltd.), 43g of water and 11 g of isopropyl alcohol were then mixed well, 
to thereby obtain a coating solution. 

10 [0124] The surface of an aluminum plate in a B4 wide size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of pumice stone of 400 meshes, and then anodized in an electrolyte con- 
taining 20% sulfuric acid at a current density of 2A/dm 2 . After an oxide film of 2.7 g/m 2 was formed, the aluminum plate 
was washed with water and dried to thereby obtain a substrate. 

[0125] The substrate was coated with the aforementioned coating solution by using a No. 14 bar coater, and dried 
is at 60°C for 4 minutes, to thereby obtain a lithographic printing plate of the present invention. 

[0126] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a new infrared-ray semiconductor laser (wavelength: 808 nm. 
power: 1 W, manufactured by Line Electron Co., Ltd.). The bore diameter of the laser at an intensity 1/e 2 of the peak was 
20 nm. After the image exposure, the plate was dipped, using a 1:99 diluted solution of a developer for positive PS 
20 plates "PD-1" (manufactured by Polychrome Japan Co., Ltd.) at 30°C for 30 seconds to effect development, and washed 
with water and dried. The sensitivity thereof was 180 mJ/cm 2 and a non-image portion was peeled off clearly. After the 
lithographic printing plate was heated at 60°C for 15 hours, no change was seen in the sensitivity after the accelerated 
preservation stability test, and blurs in the non-image portion were not seen. 

25 (Examples 2 to 7 > 

[0127] A lithographic printing plate was prepared in the same manner as in Example 1 , except that the resin fine 
particles and the crosslinking agent in Example 1 were changed to those shown in Table 1 , and evaluated in the similar 
manner. The results are shown in Table 2 collectively. Incidentally, in Table 1. MW-30 stands for "NIKALAC MW-30" 
30 (trade name for methylated melamine manufactured by Sanwa Chemical Co., Ltd.), and MX-45 stands for "NIKALAC 
MX-45" (trade name for methyl-butyl mixed etherified melamine manufactured by Sanwa Chemical Co., Ltd.). 



Table 1 





Resin fine particles 


MW-30 


MX-45 


Example 1 


A 


0.75g 




Example 2 


A 




0.75g 


Example 3 


B 


0.75g 


* 


Example 4 


B 




0.75g 


Example 5 


C 


0.75g 


• 


Example 6 


D 


0.75g 




Example 7 


E 


0.75g 





(Example 8) 

so [0128] To 100g of the solution of the acrylic resin (1) obtained in the Synthesis Example 1 was added 2.5g of "YKR- 
3070" (trade name for the infrared absorption coloring matter manufactured by Yamamoto Kasei Co., Ltd.) and mixed 
well. This mixture solution was neutralized with 26. 7g of aqueous solution of 1.0M sodium hydroxide, and then water 
was dripped thereto. The resin solution increased its viscosity slowly and when about 150g of water was dripped, the 
viscosity decreased abruptly, which indicated that the phase inversion was completed. After further addition of 150g of 

55 water, the resulting dispersion was heated to 30°C and the organic solvent and excess water were removed under 
reduced pressure to obtain an aqueous dispersion of acrylic resin tine particles containing an infrared absorption color- 
ing matter having an average particle diameter of 0.2 \iir\. Water was further added thereto, to adjust the dry solids ratio 
to 30%. 
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[0129] To 10g of this aqueous dispersion were mixed well 0.75g of "NIKALAC NW-30" (trade name for methylated 
melamine manufactured by Sanwa Chemical Co.. Ltd.). 49g of water and 15g of isopropyl alcohol to thereby obtain a 
coating solution. The coating solution was coated on the substrate obtained in a similar step as in Example 1 by using 
a No. 18 bar coaler, and dried at 60*C for 4 minutes, to thereby obtain a lithographic printing plate of the present inven- 
tion. 

[0130] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength- 808 nm 
power: 1W. manufactured by Line Electron Co.. Ltd.). After the image exposure, the plate was dipped using a 199 
diluted solution of a developer for positive PS plates "PD-1" (manufactured by Polychrome Japan Co., Ltd.) at 30°C for 
30 seconds to effect development, and washed with water and dried. The sensitivity thereof was 190 mJ/cm 2 and a 
non-image portion was peeled off clearly. After the lithographic printing plate was heated at 60*C for 15 hours no 
change was seen in the sensitivity after the accelerated preservation stability test, and blurs in the non-image portion 
were not seen. 

( Comparative Examples 1 > 

[0131] 24g of acrylic resin (1) obtained in the Synthesis Example 1. 3g of "Carbon Black MA-100" (carbon black 
manufactured by Mitsubishi Chemical Corp.). and 23g of methyl ethyl ketone were mixed well. 90g of 1 mm glass beads 
was added thereto and dispersed therein by a paint conditioner for 1 hour. Then, the glass beads were filtered and 
removed, to thereby obtain a solution of acrylic resin containing carbon black dispersed therein. 1 0g of this solution and 
0.75g of "NIKALAC NW-30" (trade name for methylated melamine manufactured by Sanwa Chemical Co.. Ltd) were 
mixed well, and diluted with 49g of methyl ethyl ketone to thereby obtain a coating solution. The substrate obtained in 
a similar step as in Example 1 was coated with the coating solution by using a No. 20 bar coater, and dried at 60°C for 
4 minutes, to thereby obtain a lithographic printing plate. The dried coating quantity was 2.0 g/m 2 The lithographic print- 
ing plate was dipped in a 1:9 diluted solution of the developer for positive PS plates "PD-1" (manufactured by Poly- 
chrome Japan Co.. Ltd.) at 30°C for 30 seconds, but no peeling was effected. 

< Comparative Example 2) 

[0132] 24g of acrylic resin (2) obtained in the Synthesis Example 2. 3g of "Carbon Black MA-100" (carbon black 
manufactured by Mitsubishi Chemical Corp.), and 23g of methyl ethyl ketone were mixed well. 90g of 1mm glass beads 
was added thereto and dispersed therein by a paint conditioner for 1 hour. Then, the glass beads were filtered and 
removed, to thereby obtain a solution of acrylic resin containing carbon black dispersed therein. 1 0g of this solution and 
0.75g of "NIKALAC NW-30" (trade name for methylated melamine manufactured by Sanwa Chemical Co., Ltd.) were 
mixed well, and diluted with 50g of methyl ethyl ketone to thereby obtain a coating solution. The substrate obtained in 
a similar step as in Example 1 was coated with the coating solution by using a No. 18 bar coater. and dried at 60°C for 
4 minutes, to thereby obtain a lithographic printing plate. The dried coating quantity was 2.0 g/m 2 . 
[0133] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 808 nm 
power: 1W, manufactured by Line Electron Co., Ltd.). After the image exposure, the plate was dipped, using a 199 
diluted solution of a developer for positive PS plates "PD-1" (manufactured by Polychrome Japan Co.. Ltd.) at 30°C for 
30 seconds to effect development, and washed with water and dried. With this plate, both the image portion and the 
non-image portion were not peeled off, and an image could not be formed. Moreover, the plate was dipped using a 1 9 
diluted solution of a developer for positive PS plates "PD-1" at 30*C for 30 seconds to effect development' but again an 
image could not be formed. 

(Printing Test) 

[0134] An image was inscribed on the lithographic printing plates obtained by Examples 1 to 8. at an energy quan- 
tity of sensitivity required by respective lithographic printing plates, by using a test exposure machine (the wavelength- 
808 nm. power: 1W, manufactured by Line Electron Co.. Ltd.). and thereafter, respective plates were subjected to devel- 
opment processing under the same conditions as in the Examples, washed with water and dried to thereby obtain a 
printing plate. 

[0135] The printing plates obtained in this manner were mounted on a printing machine (TOKO 820L: Tokyo Kouku 
Keiki Co.), respectively, to perform printing tests. Under conditions of printing speed: 3000 sheets/hour, printing paper: 
Jujyo Diacoat B4, ink: GEOS-G Beni S (manufactured by Dainippon Ink and Chemicals, Inc.), dampening solution: 
NA108W (1:50 dilution, manufactured by Dainippon Ink and Chemicals, Inc.), as the printing conditions, 6,000 sheets 
were printed as a printing test. The results are shown in Table 2, collectively. 6.000 sheets of prints obtained respec- 
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tively did not have any quality problem, and were excellent. Moreover, after burning at 230°C for 20 minutes, the printing 
test was performed in a similar manner. As a result. 20,000 sheets having no quality problems could be obtained, and 
any damage could not be seen on the printing face. 

Table 2 





Sensitivity (mJ/crrr) 


Preservation Stability 
(60°C. 15 hours) 


Printing Test 


Example 1 


180 


Good 


Good 


Example 2 


180 


Good 


Good 


Example 3 


170 


Good 


Good 


Example 4 


170 


Good 


Good 


Example 5 


150 


Good 


Good 


Example 6 


180 


Good 


Good 


Example 7 


150 


Good 


Good 


Example 8 


190 


Good 


Good 


Comp. Example 1 


X 


Defective 




Comp. Example 2 


X 


Defective 





25 (Example 9 > 

[0136] 40g of the aqueous dispersion of acrylic resin fine particles (A) obtained in the Synthesis Example 3, 3g of 
"Carbon Black MA-100" (carbon black manufactured by Mitsubishi Chemical Corp.), 37g of water and 20g of isopropyl 
alcohol were mixed well. 180g of 1mm glass beads was added thereto and dispersed therein by a paint conditioner for 
30 1 hour. Then, the glass beads were filtered and removed, to thereby obtain a solution of acrylic resin line particles con- 
taining carbon black dispersed therein. 20g of this solution was added to a mixture comprising 1.88g of alkali-soluble 
crosslinking agent (a). L6g of an aqueous solution of 1M sodium hydroxide, 3g of water and 10g of isopropyl alcohol, 
to thereby obtain a coating solution. 

[0137] A substrate treated in the same manner as in Example 1 was coated with the aforementioned coating solu- 
ss tion by using a No. 14 bar coater, and dried at 60°C for 4 minutes, to thereby obtain a lithographic printing plate of the 
present invention. 

[0138] By using this lithographic printing plate, an image was exposed in the same manner as in Example 1 , devel- 
oped, washed with water and dried. The sensitivity thereof was 200 mJ/cm 2 t and a non-image portion was peeled off 
clearly. After the lithographic printing plate was heated at 60°C for 15 hours, no change was seen in the sensitivity after 
40 the accelerated preservation stability test, and blurs in the non-image portion were not seen. 

(Examples 10 to 17) 

[0139] A lithographic printing plate was prepared in the same manner as in Example 9, except that the resin fine 
45 particles and the alkali-soluble crosslinking agent in Example 9 were changed to those shown in Table 3. and evaluated 
in a similar manner. The results are shown in Table 4 collectively. 



Table 3 





Resin Fine Particles 


Kinds and Used Amount 
of Alkali-soluble 
Crosslinking agent 


Used Amount of Aque- 
ous Solution of 1 M 
Sodium Hydroxide 


Example 9 


A 


(a) 1 .88g 


l.6g 


Example 10 


A 


(b) 1 .88g 


0.8g 


Example 1 1 


A 


(c) 1 .88g 


0.3g 
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Table 3 (continued) 





Resin Fine Particles 


Kinds and Used Amount 
of AtkaJi-soluble 
CrosslinKino aoent 


Used Amount of Aque- 
ous Solution of 1M 
Sodium Hvdrnxirle 


Example 12 


B 


(c) 1 .88g 


0.3g 


Example 13 


C 


(c) 1 .88g 


0.3g 


Example 14 


D 


(c) 1 .88g 


0.3g 


Example 15 


E 


(c) 1 .88g 


0.3g 


Example 16 


C 


(d) 1 .88g 


0.3g 


Example 1 7 


c 


(e) 1 .88g 


0.3g 



15 

(Example 18) 

[0140] To 100g of the solution of the acrylic resin (1) obtained in the Synthesis Example 1 was added 2.5g of "YKR- 
3070" (trade name for the infrared absorption coloring matter manufactured by Yamamoto Kasei Co., Ltd.) and mixed 

20 well. This mixture solution was neutralized with 26. 7g of aqueous solution of 1.0M sodium hydroxide, and then water 
was dripped thereto. The resin solution increased its viscosity slowly and when about I50g of water was dripped, the 
viscosity decreased abruptly, which indicated that the phase inversion was completed. After further addition of 150g of 
water, the resulting dispersion was heated to 30°C and the organic solvent and excess water were removed under 
reduced pressure. After being concentrated, water was added to obtain an aqueous dispersion having a dry solids ratio 

25 of 30%. The average particle diameter thereof was 0.2 Mm. 

[0141] To 10g of this aqueous dispersion were mixed well 1.88g of alkali-soluble crosslinking agent (c), 0.3g of 
aqueous solution of 1 .0M sodium hydroxide, 50g of water and 15g of isopropyl alcohol to thereby obtain a coating solu- 
tion. The coating solution was coated on the substrate obtained in a similar step as in Example 9 by using a No. 14 bar 
coater, and dried at 60°C for 4 minutes, to thereby obtain a lithographic printing plate of the present invention. 

30 [0142] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 808 nm, 
power: 1W, manufactured by Line Electron Co., Ltd.). After the image exposure, the plate was dipped, using a 1:99 
diluted solution of a developer for positive PS plates "PD-1 " (manufactured by Polychrome Japan Co.. Ltd.) at 30°C for 
30 seconds to effect development, and washed with water and dried. The sensitivity thereof was 200 mJ/cm 2 , and a 

35 non-image portion was peeled off clearly. After the lithographic printing plate was heated at 60°C for 15 hours, no 
change was seen in the sensitivity after the accelerated preservation stability test, and blurs in the non-image portion 
were not seen. 

(Comparative Example 3) 

40 

[0143] 24g of acrylic resin (1) obtained in the Synthesis Example 1, 3g of "Carbon Black MA-100" (carbon black 
manufactured by Mitsubishi Chemical Corp.), and 23g of methyl ethyl ketone were mixed well. 90g of 1mm glass beads 
was added thereto and dispersed therein by a paint conditioner for 1 hour. Then, the glass beads were filtered and 
removed, to thereby obtain a solution of acrylic resin containing carbon black dispersed therein. 10g of this solution and 

45 1.88g of alkali-soluble crosslinking agent (a) were mixed well, and diluted with 50g of methyl ethyl ketone to thereby 
obtain a coating solution. The substrate obtained in a similar step as in Example 9 was coated with the coating solution 
by using a No.20 bar coater, and dried at 60°C for 4 minutes, to thereby obtain a lithographic printing plate. The dried 
coating quantity was 2.0 g/m 2 . The lithographic printing plate was dipped in a 1 :9 diluted solution of the developer for 
positive PS plates "PD-1" (manufactured by Polychrome Japan Co., Ltd.) at 30°C for 30 seconds, but no peeling was 

so effected. 

(Comparative Example 4) 

[0144] 24g of acrylic resin (2) obtained in the Synthesis Example 2, 3g of "Carbon Black MA-100" (carbon black 
55 manufactured by Mitsubishi Chemical Corp.), and 23g of methyl ethyl ketone were mixed well. 90g of 1 mm glass beads 
was added thereto and dispersed therein by a paint conditioner for 1 hour. Then, the glass beads were filtered and 
removed, to thereby obtain a solution of acrylic resin containing carbon black dispersed therein. lOg of this solution and 
1.88g of alkali-soluble crosslinking agent (a) were mixed well, and diluted with 50g of methyl ethyl ketone to thereby 
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diluted solution of a developer for doS ?s ^ ■ / ,h€ P ' 8te *" dipped - usin 9 a 1 :9 9 

diluted solution of a develooer for oositivp P<; niof OC -pn i« / f . 1 p aie was a, PP ed » using a 1:9 

30 seoonds «o effect --^S^JX ^3^^ P °' yChr ° me ^ ^ LW ) - 3 °' C * 



(Comparative Example 5) 



Example wJ^ZSfifi, wfS*"*? ^cry la »e fine parficies (F) obtained in the Synthesis 
Kagaku Co Ud dry S.Td I i£ 20 £ 60 £? TVS 'f^ ^ aQUe0US diSP6rSi0n ' "■«*«*■* * Orient 



(Printing Test) 



[0148] An image was inscribed on the lithographic printing plates obtained by Examoles 9 to 1 fi anrf r„™=,,oi- 

s^jzry of sensitivi,y required by respect,ve «^S££& "spSs: 

m«Qi !S 2 devel °P m ert processing, washed with water and dried to thereby obtain a printing plate 

to i s 6 1 a^sssi : si ,r ar r ner w,h ,he iithographic ^ n 9 

printinfface Howlr Sl^? T * P ^ W be ° btained ' and any dama 9 e was no < cognized on the 
pIT^ Pl3,e 0b,ai " ed h ^anp.e 5. biurs wer'e seen in the 



Table 4 
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Table 4 (continued) 





Sensitivity (mJ/cm 2 ) 


Preservation Stability 
(60°C, 15 hours) 


Printing Test 


Example 17 


180 


Good 


Good 


Example 18 


200 


Good 


Good 


Comp. Example 3 


X 


Defective 




Comp. Example 4 


X 


Defective 


■ 


Comp. Example 5 


1000 


Defective 


Slightly defective 



Claims 

is 1 . A lithographic printing plate having on a substrate, a photosensitive layer comprising a photosensitive composition 
containing a crosslinking agent, an aqueous dispersion of resin fine particles having a functional group capable of 
performing a cross-linking reaction with the crosslinking agent, and an infrared absorption agent. 

2. The lithographic printing plate as claimed in claim 1 , wherein said cross-linking reaction is a reaction of a functional 
20 group selected from a group consisting of an amino group, an alkoxymethyl group and a methylol group with a func- 
tional group selected from a group consisting of a hydroxy! group, an amino group, an amide group, a carboxyl 
group and a glycidyl group. 

3. The lithographic printing plate as claimed in claim 1 or 2. wherein resin fine particles having an average particle 
25 diameter in a range of from 0.005 to 1 ym are used. 

4. The lithographic printing plate as claimed in claim 1, 2 or 3, wherein said resin fine particles are crosslinked resin 
fine particles. 

30 5. The lithographic printing plate as claimed in claim 1 , 2. 3 or 4, wherein said r esin fine particles are resin fine parti- 
cles having an anionic group. 

6. The lithographic printing plate as claimed in claim 1 , wherein the crosslinking agent is an amino resin. 

35 7. The lithographic printing plate as claimed in claim 6, wherein the amino resin is an alkali-soluble amino resin. 

8. The lithographic printing plate as claimed in claim 1 . wherein said crosslinking agent is an alkali-soluble amino 
compound derived from (4 > 6-diamino-l,3,5-triazine-2-yl) benzoic acid. 

40 9. An image forming method characterized in that after an image has been formed on a photosensitive layer of the 
lithographic printing plate set forth in any one of claims 1 to 8 by using a laser beam, the image is subjected to wet 
development. 

10. The image forming method as claimed in claim 9, wherein a laser beam having a maximum strength in the range 
45 of 760 to 3000 nm is used. 
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